Rhythms of the pineal N-acetyltransferase mRNA and melatonin concentrations during embryonic and post-embryonic development in chicken.
Development of a daily rhythmicity in transcription of a gene encoding a rate-limiting enzyme of melatonin biosynthesis, the arylalkylamine-N-acetyltransferase (AA-NAT) was studied by northern blot analysis in pineal glands of 16 and 19-day-old embryos and 1, 4, 8, 11, and 14-day-old chicks. In a parallel experiment, melatonin content in pineal glands and plasma was measured. A significant rhythm of AA-NAT expression was found at embryonic day (ED) 16, the earliest day assayed in this experiment. Expression was low during the daytime and a clear signal was found in the middle of the darktime. The intensity of the signal was increasing during the ontogeny. The nocturnal pineal melatonin concentrations were increasing over the studied period (from ED 19 until post-embryonic day 21). Midnight plasma melatonin concentrations increased from ED19 to PD 3 and oscillated around this value afterwards. Data show that rhythmic expression of AA-NAT mRNA starts very early in development of chicken and plays a major role in melatonin rhythm generation during embryonic development.